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0 0 0 <!; l/trcn-gr^l/CilBSlraSfe 1 2 0 7 ^<:i^^., 

^^c <iii 1 > . ^fm<o<\^^2 1 oo^{^s.«ufe 
r^^xt uc, ^n. rsc'TfiiJccB < fut^c 

[0 1 0 5 ] ^E^JMoymc. itU- V(0}ii^mA^Cm 
40 ^<^:^tc:, ^.tilBSIl l 0 4^'7U> hofe^sl. LSI 

[ 0 10 6] :^i<:, it%y- V(jr>< I /OgpA^< 

\fi^<0^i^C fj^ ^ ^ tc S^T^o *S5c 0 tij 1/ c^: ^i^jfelSi 

50 ^fc\k. mnmmmwm^hfu 
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[ 0 10 7] ©f^tc, miK^ i /of'^'<'^^tmmB. 
utcm^f'* w ;^ i ^ 7 'j > h m^mx-^u <. en 

[0109] imnwMy ur»immt,c-:>i^xwmr 
[0 110] tr. mim^^c-^^^xwmt 

[0 111] @4it. @3®ASB^3!>^E:A^ilr'^b^• 04 

oc:4(5<<^i:. LS 1 1 1 0 aoc" i /on(o^^^^y.\m 

(CMOSPt-;>i?) li. ^^laesil 10 4^:r>Ut:JS 

[0 112] tiO'b, 3S^Lfij^6!/0'r'*N''i;^ 
x.v^. ^iSi*SgttUTffi;?3jfe(f^l 2 

1 1 7£?»?S§Sa ( h ) 1 2 0 6 =£/rb 

r. itmi^tiyxmK^hcth'^tEX^^o /^i^pectBo 

[0 1 14] LS MDUV^-^^^it^ itct^\t,0UO% 

+9^r:.WKXh mtiL V ^ i|g,> ^' ^ r ;^ i ^ 

[0 115] cc-i^. 7ti^s*B±ft{<:feM$n^fc 
c<3>i^m. «?ft§s-v«)i^'&^^k*ao%w±*5i 

[0 1 16] vti<:. ^{tmt^^-^K-X^Wi^ 
[0117] its^-" h 1 Z 0 6<^ffScc-*|fi]3!>^6e*gO 

r < ^a;^*!^ 1 2 1 0 1^. mfa.^'^J^ 1 2 o i<^ 

^^^^ h t P9^tCSi D ii^ iM'" < r X l:;0-.t^fc 

[0116] ^:^.^nfd^^^{^^\tK1m%{t^ \ 2 o 

[0 119] iaJ:<7>J:^i<:*l^^^ffi<<^nii:. ^TtSCCD 

[0 12 0 ] '^%.(rJJ^f?)\,w^^^'^m.^\,t^^hx 
^m.^nx\^ht^^c:^^i^-r'm (mi* i gi) p 

\^^mm.t mmi. 'im. %^wm \ x res 



(9) «^32002-266959 

16 

[0121] 0. ad^g30^^cH3ti\ hhK-^ktmk 
[0122] x^r>x. ■m^^m'>mtuho?\^^(r> 

[0123] -^%%moX ^i<:iB«iCCjfe?:fflt^^ 

[ 0 1 2 4 ] <L ^}t>ir^jm<f>^^^c^ 
[0125] -ii. a^^Tj 1 -^'mc^}(F>^mcwt ^ 

[0 126] ii^<:. itmm^w^^^ctx. u^i^n, 
[0127] ^^tee^ci*. mti^m^2 '^rjK,iiM^ 

30 ^^it>x\.^h, ^fc. mtm^'^if^'-v^it^^^ 

[0128] 'c£4a. 2:'X5t7\:«?i^g§^<:3Si(^r'*^^:*:r 
^><^;^<!;0'Ci^. 2D0>^:;^fetCjfe?:g(|?i:'^. ^J^d. 

<!: :^^^C * 4 C i ^IferV < A t lipi) ^{f , 

[0129] ^.itM'^om^^mkt Ufeii^. :^t:<^> 

]Lt^m^\t. ^Mnfli<J>i^Wm^%^thX'^Uho 
[013 0 ] mw.oitr^'^^^i^c^u ymm^^m^ 

^&^^\%^}]LUCLX\ C<OW^r^'U:^m^X. Ai/ 
O^'ttOXm^^'^hCtii^X^h. C<OCtkt. U 

[0131] <m«4 \ ^O 'v i7i2ff > 

[0132] SStC^iJC^C. 1 ^<?>SfS 1101 ±tCtg 
50 igtCD«^=-^qTi < C P U * »J w i: ) 11 0 3 s5^*i!S$ 
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17 

[0l33]@3^tft^i:. LSI l\Oe\ti?U':?t?l> 

A ifctUmP\} 110 3) *>5tc. t*5|*;*f^V<^;^ 
1 2 0 1 ^Wb^Ct^6<^>^C. i?D-^'i?t^:*;4^U-:5?l 1 

[0 137] 'im. fli'?cc:'^>>W:^f<:^?P-^' i'ff^^S 

^^cffisn? ii^fc^. cti ^mm.^.^ -^tc 

[0136] <**fe«5 : MPU^>'tU (i-'l'TJUfi 

10 \ 39] m \ Alt. :^-^mo>mmmmr6rc^ 

oM^Xih^. KiCCfei^r, 240 7. 240 8ii2 
^OC'CPUf^'So 2409ii. C<DZ-?(DCPm^^ 

JH£is^a>^^vi2ig. 2 4 0 2 l> 7 Jl^eaUfflOC^id 
iS^CA-S>o 40 

[0 14 0 ] mno>m%mmx\t. fct^it. '6 
iHBrce 4 fc':;> hmor- m2 4 0 1 ^imt uri^ 

[0141] :A:^S<^r-:5?]S?3ir'jS'SJii£ (^ij^^ 

:^W^tCi^. CPU<!:RAMt&lCC-fl^(?>^0??0<^> 
^S|S^-l>l*it-S|itC*ad^2 4 0 2 
[ 0 1 4 2 ] J^^-c. lai 4iChl.-X. 2 4 0 Oi^^MP 50 



4^112002-286969 
18 

U. 24 0 7^24 0 8iO.^>^»J^i§^^^;i^o MP 
U:$-'6-^^^Ui<:6 4b'-;? hiHr'r-:5?^3^^i^c$!>. S5l 

[0143] :^m^mxic^m^^^^r,^mi^miRbxi^ 
tx. ^hL^kmmsm. hht^m^^tLx^. 

—r>X^ho 

[0144] «.^xas*it:'i*. EM i ^^mihfci^K too 
[0145] ^<o{t^^'^w&m^^i.Atit^mic^ h 

[0146] itlCW,^^ntdt\t. 2 DO*2J5ie5Si?3^ 

^£Si:Ui:a*fU. mi^mw^ntc, ic^Bmirh^ 

m^m^m^\^x\.^hfcitAc^ y')7:i^P%y-^^m 

[0147] i^Mm ; ^^-.'bS i p i n - PD <b 
r>::/^^a> @l 5i**^«tciS^^tfe«^gB0ji'^^ 

[0148] mc^^\.^X2 5 0 8 li£^l7iS i S^^C^ 

^^Urt^^, 2 5 0 9t*-e<?>M4^£f g(Jtc^^.ftj5Snf<:^ 
2 50 3ii'C-n^|gft^^'<^rxiilBS^^5l 

\i:>kt%mm^w^. 2 5 06ii^rs, 25051*^? 

7 Kla. 2 5 0 6 li^S. 2 5 1 2kty'> > HifiiS. 
2 5 04i^'O:/. 25 1 Wt^^it. 2 5074^AA 

[0149] WT. m 1 5 ii^^ftSg<Dli!S:^S 

i,C-Oi.^Ximt 

[ 0 1 5 0 ] $ li 1 6 CC'J: ^ CC. 7 > K-^P^l^S 
! 5«2 6 0 1 (fiSi^l mm*) <0<.m^^ iUm^ 
m)lc^ -{^f-^sAtci^D. p -Si §2 52 1. !- 
Sia2509. n-SiS2520^f^.'Sl/. 
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[0151] vX<<:. m 1 7 i±^^timm^. r^^^ 
2 7 0 2. t6^:um^m^m^2 1 o s^^i^^^T^o 

2 5 0 6 ti^^^p§S^&C JS^o £ 7 0 5 4* i> - S 
»@ic:2 52l. 2 7 064^n-Si^2 5 2 0i^'t-n 10 

[01521 c Cfii. 'r-<i:<:^>^+-®iSli3- 3 v 

2 7 0 4 ^^^fi£f 2 5 0 64^. ^^05S7vtSj 

[0153] WTCC*'^:^s<7>-^^^f . (a 1 5tclfe 
C^^C, fe<i:;li^. 2 5 1 Oi^PMMA^CtT'^/ilSS^ft 20 
i^fc ^vif KST'^b *i . 2 5 0 6 li7£^?$§5i'^ -5 3 r 
m i.':.^--\\ncri^X\.^h'^ . 2 50 5(ii'^-;> KHi:' 
hh. =2ri32 50 6fec^:Ci'^7' KS2 5 0 54^. ^ 

[0 154] COC-m. El acC:^v^c^:^>tCAu^"^>7 2 

6 0 4^^S<,^^Cics».»>-5? - > 2 8 0 3 i 'f^* W :^±<?> 30 
2 5 0 6 iOC'^ > h ^ i ^, C<?>Xgi*. '*v> 

[0 15 5] n-rmwmc.-:>K^xwm 

[0 1 5 6 ] H 1 5^)^i^t5:lij 1 lVCi^\^x. itm\^ 
X. '-^>Ur7. ifctliktZ. 3V> ^?!>^t^^, C(F>t 

et^^ii^.o>:^miy^i^B^bx< ^itm^^^TtT^c 
[0 1571 A:^5*{f^i*i^a5tcHiiOii5ti. m^'Ur 
r >'7"2 7 0 2 r-C UOSP'^^"?!? ^ x^ 

m$ntciht. ^ir>i.cm^^'fim^m\io>2 7 0 1^ 

xm^^ntcht. .>v>:/T'2>^^^7 h$nA::^'J>^ 

[0156] tmbtc^mmic 0 . (1)2 



mi2()0 2-2 6 6 95 9 
20 

i^-So ItC. <4 > Se<C'^i^@5Sei:-?x^l^^i>r^ 

[0159] i^M^7 : I i I -y N 0 n t^-jIG 
a A sSfi^fiffl'^^^C'^Cab^o 

[ 0 1 6 0 ] 0 1 9 ^s<r^^c<-<oifta:^?*tc-?<,iTgsi^ 

[0 16 1] Smr>F-'7-l*1*GdA$S«29 0 

oS. 29 0 3GaAsN7tmJa. 29 0 4a§2Ga 
AsS^fi^.iSl^^o 

10 162] pmoT^^mmmtlElBcm-Z. n 
St€'Tif««9?iigl?i* 1 E I 8 c in - 3 filSf f^b^ < * > 

Ni*. Ga A s^<:^<./N^J^?^dCtC'i' t>?iA <P)];l 
i^. 1 E2 1 cm-3) -r^Citr-mfi^^n^, 'Y:t> 

id Thermal Anneal in c) '^■'^M£f^ 

xh^o 

[0 1 63] aA^^ii. GBiA^nmmw^o. 2u 

[0164] l^cc:-7a-fe;^^:^^.xfii^, .^jfepiJ6tcii 
[0165] ^I^HSSaJi^. B ! p o 1 a y:^^7.v'i7 

'^ctxmmdtm^i:j±<j>me^'^r^m^m^^ 

[0166] WT. :^jtepi)6iP^^^.^^*^CU<:|s^f 
[0167] ^.^r^^^-i :^tOXm'^^^ti>^^^^^lt. 

mme<Dm^tmoxh^o ^t^i^%. mi^ichu 

^p-GaAs@2 9 0 2<!:n-GaAoJs29 0 4tC 
•C-tl^ni^^* < ^ 7 A ^ C i CC c^: 0 . *A#t«2^^ 
IT ft '/}^' Aii l- "c^li. P N^^ tr^tlK ^ n^^vff^ i 
L/Cja^O)^<:^Tr^><^;^i^iiOi^^n^. Ga As N 
iiG a A s i: D t>'»o -j- yi>^fU^i^<DXO a A s 

[0166]^ 6ccli. S i J: 0 ^^£?iJS3:>^7^^c^A:i?> 
]gS^J&g?!>^pJ6fe^C^b^o 2 9 0 3t*. ! - G a A 

[ 0 1 6 9 ] G a A s Nt^a[Wii^§^0[:'(fc'&®?*^i*r' 
\.^X. Ob^Mni OeiCfiWUT:^^iy^i^ 

[0 17 0 ] ^itr^<>'i7.(jm^h^.iir>^'<7s<rM^ 
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[0 17 1 ] (*te««6 : GaAsN f » 1 q^s 

o\\ facets of Ball S \ ) 

[01721 #-jUS i gStCOa A s N 

/A IGaAsN^fRJsU^C, 

^iu/5:^<?>c^^o 3 10 1 \mmmi^&i^. s i 

(:'2i*!C. 3 1 0 SiiTtf'X'l-;^. Z\0 4^t^'<> 

0 7 4^i?7rKa. 3 1 OSiiv »j> hiSs^, 3109 

3 1 1 OiiA/3*t:'^b^» 

[0173] Jar. i^3i:^r^£cc-pt,^^cga^^^. 

[0 174] (^--.'H COC'i^SS) 112 ia>J:^>{<:. T 
> K-^it^j^S i SIS ( 1 mm* > 3 I 0 1 <^*£«^B 

{ c c vmtnt^m i c 3 1 o 2 mmr^. 

^6, cn^<C'mm\t. iiSOCM0S7"D-kr;^T'f^3S 
pjgfeX'. 'C'0>u::.>y i?m±kt. 3. 3VX'-5b^, 311 

1 (^%^£$i^C^^o 

[0175] (7tr^>W;^C'f^3S> S i i<'-.»U I C'7*D 

[ 0 1 7 6 ] ST. m^t^mtm < s i n > 

li^ff^.-ij^f ^Ci?^)^^^ UC^ (CC Ci^S ! 3N4 01 

[0177] ^^V^W;^f^|.^lii|Sil'T, 1cS5gj?l]r' 

< ( 1 0 0 ) . ( 0 10). { - 1 0 0 > , { 0 - 1 
0> ±^r'4S> 3 30 1 ^m^^^fc ( Ii2^2 0/umf9 

^^mVih 0 . 3 1 0 1 3 3 0 < 1 1 

1 > imMVh^o 40 
[ 0 1 7 a ] @ 2 3 It. C 0!:'i:> trXD^iD&im&X'h 

Un^^¥mhfc. 3 10 1 i^tt1^¥^fiSte. 3 30 1 

it < 1 1 1 ) a. 340 iv^s ! m^^hh. 

(0 1 7 9 ] C^r- ( 1 1 1 > ti^S^31^?dS*iifcl 



4*g32002-2a6959 
22 

h. ) 

thOXhtikt. (Ill) tSSffl{<:B'S>^<D'Ck5:J^jr 
[018 0 ] < SSg.'S^) 02 4 ^fflc^rr ;^iS3i 

r. sMjRS5j|l$ <ggaa5> C'^CCGaNxAs 1 -x^'>< 
•?7tS3 60 lil/XStmiSf ^. C<J>t^(0^'^ 

[0l8l]CCi:it. laO. iGaO. 9AsfcC.te 

^^^^^x^ ^ 0 - 2 0 5 r-'^ ^ tdg: 

ffc^tffi^bi. I n<O:Sfifi£^i#t'7tC^{k$H+rjri0^6 ! n 
Ga As*S6^^:SSl/?c. C<O^I. a-jnAlGa 
As KS3502. Ga i nNAs/l «iA I G 
a A s MQW viteg l . 3 

u Qi > 3 5 0 3 . p - i §1 A ! Ga A s ^ K!S3 5 
0 4 4di:iy^'p- I nGaAs^>^-^? hJa3 5 0 5^Jll 
:'XS@'r^p iiK^mm<0^>3 5 0 7 ?:-:>t'^A:&<!;iE^ 
@3 50 6^?Mf^o ^Itsi^^^^S^s^r^^d'^^ 

^t^ox^^-m.mxm^^ ho 3101 it£«t7t^2S^ 

3 4 0 1 \tmi-?:^ TT'-fe^^ 

[0 182] <^^) :^^mSi|2 5i<:^fo 0«^5cJt,^ 
r 3 6 0 1 itPMMA^<t:'g1St:'^>0 . 3 6 0 Zkt^o> 

^^st^nTC^-So C<7>;t''^-;^ K/13 6 03feJ:^i':5r^ 
3 8 0 2 i.cliiWm%^m^r'^^U:^^\m]Lt^C ti!i^ 

C<Z>^fe. Au'^v>::^3 5 0 2?:m*t:'7'iJ>hag 
i^3 50 1 i:3>^^>7 r^i^, 
[0183] (gSimi^) vXtdgijimiitc^i^^^cgJE^T 
h. 

[0184] i^itm.^^^) mz o^b^in*ii2 1 

^Ci^i^^X. K^-^^^v- i C3 1 0 2i^-.iD«ij^$n'S^a 
itmcX^X. ^:)fe^^3 1 0 3lt. Ttft^^^T^o 

^0.mc.^<ctif>X'^h, 
[0185] rx7t±'n^^itit^^^'^^uci<^^ic 
It. FJ-<^>ft^=£isiB#tc3;iiiii.r*fi^^aiik#cra^o 

x\ fmrnmi^^fc^. -m-^-nmc-i^i^^i.^^sL^ 
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li. (Ill) immM(C'J:^)^-'X^o>mi^\iLi^^it 

[0 186] i^m^y (om^ 

[0187] ^20^)^c^^lll22^c4^c^r. itm^i^ 

^^^^ii^.oiim'hi^^hx < i>iL\m^^iL't^c 
t ■/)'^x i^^o c uit^^m^nm^iK^mu xk ^ ^ ^ 

MitcPm^iii&xm.^:^n. m^{mi^^K».^n 
m^nfc^^mmtt\:hmm^toxi&m^ 

ih^i^^im^y stitch ^iE>icm^^'^m^^3 1 

0 z mx^m^ ufcht. 7 rra ^ ^ 

[0188] ( -4s^5^i^<Z>'13j«i^tlT<^>ii Oo 20 

rV< ^' XT', it'^>'Si^r^>i^VO> \/Otr^C ti>^X 
at^Cio <*i^«9 : I I ! -VNon*f-4^GaA 
s > 

U^fmt^h^Xihh. Ga inNAsl*. GaAs 30 

cc.'o r ^' ^ zfmmx^ ^^^i^^^h^^ 

[ 0 1 8 9 ] II 2 4 ^m^^x^(om&iimc-:>\.^x'^m 

[0 190] i'^^--}i\o(rA%m mzKo^'^ic^ r 

>K-7S*1^S iSS < 1 ninn<f>) 3 1 0 l(^>-gll. 
i^tmt^ssii <cc:'Ci^.ik4^it^S) oc i C3 i o 
2^f^SSf CC^ ! Ckt. ^it^.'tCDi^^. I C 

:ifeS^<^ti^(<:v^, ^'<'i7:mt&. ^'}T>^'. 'imM 40 

[0 19 1] C3h#E>C>liiB§v^. MS©FET^b^<,^l*B 
! P 0 ! a r:/Dt-bxt:i^i^pjrgf^>So 1^2 4 4^. 3 

1 0 I ii:l*4*:*«i$:Sffi. 3 5 0 1 \t^'<yyrm, 3 5 
CiZkt^'^vm. 3 50&l*=2>a?i?r@, 3506 
\m^. 3 50 7ii^s 3 40 1 iii^J/^^Ai^^C^^o 

[0 192] <7t-7''-><^;^©ffi^) GaAs^-->^iC 



4*8^32 0 0 2-2 8 695 9 

24 

[0 193] ^T. m'^\t^mitBWZ':^^'<--b, itr 

^m:^^fc^>L. mm.m'^^^tuxmr^fc 

ct'.m^uKK itr^>umMm^tux. ^nt^m 

a < ( 1 0 0 > . { 0 1 0 ) . ( - 1 0 0 > . < 0 - 1 
0) ^a5r'4ffi> 33 0 1 ^mi^^fc < linmoMim 

w-mmxih^, 112 3 iic <oot^'^o>&iimmx^ 
^sLmxhfikmum\mmx'^\%m.^fchL. r 

xmm.Wct^(ox\ -^Mmxxmmncu^^-^'ym 

[ 0 1 9 4 ] c c t? < 1 1 1 > tlSa^:il^A^s*ii« 

( 1 > \t^m^c^mxh^ctip^. '^x^c^iVi^mML 

-r^cc-T'^bnis:. (Ill) tiaffl{^»^t<^>'ct*J5t 
[0195] c^mm^y 02 4 ^sc^r r^'v-r 

(^cr>i,^Xsmr^o :^'xv-XMBE (<^^i^xf^-^ 

r. TO?^<^PaJ> 0Oi5^Cc:GaA5*^><-.'77@3 
5 0 1 il.r^t^lat'^. ^Xtc, tct^lt. I !iO. 
1 G a 0 - 9 A s tc^S^l^^r ^i: ^ I n <?>lfifi)t=^^j?t *i 
UL^Jt^itUif^h ! nOa Ao^^'b^^fRJsi/:^:, C<^ 
fH. n- I nA iGaAs ^^T' ra35 0 2. Ga ! 
nNAs/i iiA ! GaAsMQW (i^^S^*^) 
teS <lfe^fefftg 1 - 3 u m ) 3 5 0 3 . p - ! ii A I G 
aAs Ka3 5 0 44aJ:a'p- I nGaAs:2> 

(1 1 1 i -'Vim±o>mmt^o>x. ^t/^m8(C'S^.± 
<oi I \ 'y^^fa^^)i>'^^xih6ti.^'^^m^'^ 

vttc, :3feA.aigfJiO.S3 5 0 7 toWfc^b^E^S 

3 5 0 6 ^fi^fi^'T^o 5i^r^^e^a?^ttrt»-6p;T^ 

tEmrXi^Mm^^r^. 

[0196] <^^> %mmm2^iciiKr, michi^ 

XZ6O liiPMMA^'S1Sr'-3bD. 3 60 2k*'t-<^> 

±ic^m^titc^') A %. }rmif>^fj:h%mmi(^7^x 

h^, ^(D'b\lC?UM.kicm.Ofc^'y v K/S3 60 3 

S3 6 0 2 ickunmimmkr^^u :^^\m^tic t 
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[0 197] m'mM) ^itf^'UT^thx^m^ 

a (In) NAsiiGa As J:»3^/OF^>-;>:/?:^^/h lo 
$<,^cc:'r'OaAsJ:0^®^SX'ttl$t*^o $6i<:ii. 

[ 0 1 9 8 ] G a ! n N A s JM*^^I^M<^f b^43#a» 

%^tuxm\%^^thi^^im. JUS o^>^>cn*@2 2 
X. m^^mKm^mtrictii^-K^u^^tti^x 

[ 0 2 0 0 1 < -am) -*^?8«$W<^>53!llll*KT0C'ife 

( 1 ) Ga A s i<:< jE>^<^: D^i^^c-Tt^j^'Sr^Ttt:'* 
itm^. 0. 8 5 u n)^<^>ii'&. *iS6^^1C'S i - 

p i .TiPDr'%^. ^itm:'")^^-^^ hm^if>h^>^K 
M^nx\t^(oK.mtuK^, c(j>cLktm%m^(on^ 

(2) CMOSi^06;iJ:^c^;O\ f^t>D^<:FET-^GaA 

1/ r ju r - ^ IC^^ l/C ^ C <*:7>^ t:- a? ^ . 
( 4 > IciijgT'C*. G a A s N liit^^i^^fiS-Sfe 

[ 0 2 0 1] ***fe^r'v^. ItttG a A s A: 

c.ini*cm.hh<^x\mi,\ 
[0202] i-mmi^y: \ \ i-vN ow -mt 40 

[0203] i^^--}i\omm) m2i<r>j:'^ic^ r 

> K-'7*stttI mP . < 1 mm<^>) 3 10 1 

^fi ( c c f ) i c 3 1 0 2 mmt 

;<>rrAtillS. 7Ur>:/. ?Sfi^llSlSia 



mi2002-286959 
26 

mm^\m^^. cn^oc-sssi^. iiS<?>FET^^i,^ 

liB i p 0 i a r'7'DHr;^^C(1^iJejg&T'^^o GaAs 

X^i^tf \^ y^^'<m&t^^mti>Ct/i^Xfi^, 
[0 20 4] I.iiPi<->HC'7- 

[0 20 5] s*^(4^MfUa^^C:^^*v-L.. jfer 

mimxm <0\tt. jfer < A 7 a 72 ;^ tr^^^f'V ^ ^ a 

'2:fsS'^^fc*!>a:. miR^mm^^i^toxmmir^fc 

r-k*. M^'s*i<:4<$i^^ (111) m^^:a^nicmr^ 
a ( < 1 0 0 > . (010), (-100). < 0 - 1 

0) ^^T'4a) 330 1 ^mi^tc < 1^:^52 Oum^ 

^Emx^^. m2 3itc(Dot^(D^oMmmx'ih 

m.xht\>kmuw.\m^X'^\tm.-:^fcht. r 

xm\R^Wc^h<ox\ im%mx\mm\t^u^^:^m 
[ 0 2 0 6 ] c c t? ( 1 1 1 ) tlga^3g^i^:e4ti« 

(1 ) WL-^mcmmxhhctiPh. vXcc^i^$s^.^s^ 

<2) SS0C3^t*-g>a {it<0&t^-nmc. >V<<!;^4 
'^•:*rlfiltCjfe?:!SS[aS, ^>'S<,»lid>W< it ^£3:^:0^^(0 

'^aoc'tr-^bni^. (Ill) tBSai^P^^<^>^ci*^cf 
[ 0 2 0 7] ( m2 4 ^m^^xr^^u ^^i^i 

OC^C^m^T^o :^'XV-AMBE (^^m^f^^^ 

r. i^i>?tii|j5 (ISP^) OC'^OC ! nP^^>v-:^'77@3 5 
0 1 ior^TgJS^^, vttc> i^ci^ti, ! aO. 9 
G a 0 . 1 P tS^S^T ^ J: ^ I a C':Sfi.'?^^^^ ^ tc^ 
(fc^ttrjr5:)^f5>I aGaP^^fE>CCfRgUfeo COC-flt. n 
-I \\k \Osi?t?yv KS3502. Ga ! aNP/ 
! »i A I Ga PMQ'^' (i^^S^^P) (^:5fe?^ 
^1. 5 urn) 35 0 3. p - ! n A 1 Ga P^?^ ? K 
JS3 50 4ii^^:Ci«p- ! aGaP3>a?i7h^3&0 5 
^IWvtlRJa^S. :feAffiHffl<^>^S3 5 0 7 ^-:>(:?:^c-5bi 
iE«ffi3 5 0 6 ^fi^.^^-S** |l3t«^^.t^S^l«F9Si5:?>^ 

{ 0 2 0 6] ipm) ^^^02 ^oiCn<t^ 
r 3 6 0 1 l*PMMA^CD5«r'*>D . 3 6 CiZkt^O 



http://ww4jpdl.ncipi.gojp/tjcontentdbenipdl?N0000=21&N0400=image/gif^^ 9/13/2006 



Page 1 of 1 



27 

^0±lC PMMAi'cmof<Li7y 9 KJa3 6 0 3 
3 6 0 2 tc±laS1ji:jfe^gji^r ^>V'Y ;^ ^iifit>3At^C ti>^ 

C(J>^t. Au^>0:/3 6()6^^^,^'C::^y>h 

1 0 20 9] imtwmy ^itr'>u::^tuxmmit 

^Mt. it >' ^ sg,> < r ^ c <^ tc i: 

n^o i n G a P N I a P J: 0 ^-'O v '/j^^vh 
$<.^cr;.i?i nP.r:0 4>e^Ei:tti¥f -So $fSi<:v*Ga 

[0210] I nOa PNiM^3^l5S2<:0fk^*2Si$: 

[0 2 1 1 1 ^iLr^'U7.(rM^h^.iLr'>U7.<om^ 
[0212] < SSm) -*^?9«fWC>5S*li«TC'ife 

[02 1 3] (*tei^l 1 : i M -VN o «i Ga 
NS^) SW<:£^i^GaNSlS-&J^c^^C<!:t:'. tt<7>=^ 

[02 14] @2 4i&^^!g^t^i:g20J^^. 
[02 15] (^f^'-.'H CCC'i^j^} 02 lcr>J:5iC, r 
> K-'7ttttG a NS® < 1 mm* > 3 1 0 1 (O^ikm 

M ( c c tri^tW^B) e<: I c 3 1 0 2 ^{'mt^o 
li. -'^-^rx^BS, '7->j7>v\ ?jS?f^Sslgiii^. ^^i^ 

! a x^'u-tT. {fct^kt. S. G- B ! na r ! , 
K. Dover spike, G. Keiner 



15) ^§^32002-286959 

28 

H. B. Dietrich, a acJ A- £■ 
Wickenden: So! id State E! 
ectronics, 41 (1997), p-9 
7, ^^t-ii. S. Yoshsda and J. 
Suzuki ; Journai of appM 
ed Physics Letters, a5<l9 
99) , p- 79 3 \ rit) t'm.S \ -y^^:^ 

10 ^. ;^iifJE. JS/^?i5fi4m^^«]tlt:'^^ii.-^Si^te<^> 
[0216] < iLT^'U7.ajfm) G a N i^-^^l- 1 C v 
[ 0 2 1 7 ] ^ r; t*^{t^Mtktt < S . N^> ^C;^7^>v 

20 X. ^'mMxkt. nm^icmh < 1 1 1 ) t^i^xu 
•t-ni<:!iT^ia < ( 1 0 0 > . <oio). {-lo 
0 ) . { 0 -10) ^mxAm) 3 3 0 1 ^m<<^tc < i 

Daj^2 0iiiiafi|!fC>Zft¥ii) o @2 2li, 1112 l^S 

<m^mxhh, £^^X'^fi\mu^itm^x±\t^w 
0^mciLs\:.xmimw>:ir^<f>x\ ifmMVkmmit 
[ 0 2 1 6 ] c cr { 1 1 1) mm^m^fcmmm 

30 T«>iiOo 

( I > \t^mi'cmmx^^ctipiE>. ^.wi^^s^.^^ 
> 

it^^^.%x'^ht<i^xhh. ±mtwmyf)±<m^t^'n 
^^(oxhn^t. (Ill) im^'^icm^hoxktu 

40 [ 0 2 1 9 ] ( aS^l.'g^) 112 4 ^m^^Xf-'U ;^tSii 
ocociTssl^T^o ^'/xv-xMBE <&^*lxt'^>^ 

X. im%m < r?gpi5) <oih^^co^ n v ^7 7 @3 5 

0 1 ^t.rsrS®'^^* v^tc, n-A ! GaN^^T':^' 
K§35 0 2. Ga i nN/A ! Ga NMQW C^sa 
^#^) aiiS (Ife^ffeg 0. 4 u m ) 3 5 0 3 . p - 
A 1 GaNi?-?';^ rj23 5 04feJ:CJ«p-GaN:3i>tS? 

h §3 5 0 5 ^JfrXftST^o ^fe\tii^^<:D.^ 3 5 0 
7?:Ol:rfe^b<LE^fe3 5 06^^MT^o II^T^*^ 
50 ^S^s*rtiiS:$-'6fi»rg(^>l4gt<:^B.igU. T^^Wi^mm 



http://ww4jpdLncipi.gojp/tjcontentdbenjpdl?N0000=21&N0400=image 9/13/2006 



Page 1 of 1 



29 



[0220] <*^) n^mm2^oi<:^^to m^^hi^ 

rS 6 0 1 liPMMA^oC'^tSf'^D . 3 6 0 2m-o> 

HB^3 6 0 5i2>:S?:^ V^th, 

[0221] im%WM.> ^it'f^U^thX^m'A 

[0 22 2] tti.t>^. iLf^>Uy^ix:i&>ur7.^ip\ff 
N 3g ^r-^ift^ um%m t L xm. u f<:^^^v ^ ^ ^ 

[0223] ^Tt^^i U^Cttff ^tr-SJi^tdt*. 02 
[0224] ^iLT^^U:^<rA^^h^.itr^>U7.(0f%^ 

(3)0. A\xtiM(J>M^^MX'^^0X\ Ort/Of 

f ?:«i:'fiII?X*^o 

[0225] i^Mm 1 2 : mia^.tii2*iJl +7tiBsiiaja 
-f- :? ♦ r :^ C > @ 2 6 i**|feWtCf^^^;^te 

[ 0 2 2 6 ] @ 2 6 tC^^C^T 4 1 0 1 4 1 

0 84^i:O'4 1 0 7ii-ecC'±tcff^.'S^nfcjfead^§feJ: 
O'^^^aSlliS CA^o 4 10 2 tt. «i:rvffi»Ja4 1 0 2 40 

[0Z21]m27im\<C'B^(DM.imXh^j. 4 1 

0 34*iC4 1 0 2^^^r^fcm'^'<>y itct^i^^ 

i<-^^.>^>^/) . 4 1 0 4i^'7^ ^^•;>^?i<--^HC. 

4 1 0 5ii-en^^^ap^)«^^ifffi^^iiS'><;' K^^b 
4o 4 1 0 64a<^:o'4 1 0 1 0 a mf& 

[0226] *llte«u:^<5i,^Xi*. I 0^:^74 102 50 



4*ea2002-286959 
30 

^S:^^iSl34 1 0 TtC^^'^^tcrSUr. tSI$:CC'^S 

iH 04 1 0 4e<:#^t:(.^^o r?^ h:^-;? C 
4 I 04<?>-§iii*. :)feid^a4 1 oai<:aii?>i^^ni:c* 

[0229] «ie.^lS 4106 ^mr^. S^4 1 1 
li*0. 5mm. 2rJa4l0 6liO. imm. ^^^f ;- 
KS4 10 9i*0. 3mmil/A:*V CO>^'{:Xlcm^ 

i£^@4 1 0 7 a;l/t:ii*S<DC u ^-T P;s h l> ;^ 7 
5H'^'4 1 1 0«:rtJai/ft:gi?i^tl3!iSW (^50. 3 
mm) ^^t-'SCi?!>^i:'5t^, 
[0230] < ^ h ^;^i<--;L' I C) 'mm<D^^ 

0^6l,AtOE^''Uy^^nLX^i=r^^M:^^, 
[0 23 1 ] *e<:, C:<DEO^b^tn*OEr'»<H';^<?>- 
m:^^. vth:^y p7t(-}l ! Ci^:':>t-i:fif*i<:i(a* 

[0 23 2] ll28ti:fe<<^^C. r>K-:7ttttS iSS 
{A:i;li*l fl>n)^) 4 20 1t:'^)D. 4 2 02ii:'C-O 

^, 42 0 34*. n^mmmt^f^^^tifc. ^^t^^ 

^CC' ( 1 1 1 ) ta^fflfrC?t^fii£$nf<:. Ga i nNAo/ 

A 1 G a A s m<om^itv -^^m^^y + h ^j'-y k 

[0 23 3] I 04 2 0 2k*, Ifejfe^^ 4 2 0 3 i^fS 

^fc^fc^}^6, ^:3fe^^42 0 3immf ^ia^tc 
i*. ^'^-ZrApBS. '7-U7>'7\ fS?f^ijil^liElSS. ^^t^ 

m^X\ ^0>u^:>v i?^kt3. 3V C«b^o 
[0 23 4 ] m29\tyy^ !P7r^-)l ! CC-!?J!<Dfi^ 

:ferVWX^<^;0-^:A:^<p.tc^i:(,^^* 43 0 

ii^. jferv^v ;^^^^4 3 0 liy^hiiA^ntc^ t 

4 3 0 5 tc iiiMx- ^ ^ r hti. ^it 1/ f<:*iO^^^ 

[0 23 5] iftmi^mn^<^y^h^y^iC(om 



http://ww4Jpdl.ncipi.goop/tjcontentdbenjpdl?NOOOO=21&N0400^^ 9/13/2006 



Page 1 of 1 



31 

[0236 ] vti^, itl^- h(^< ^J'-^j^i<::*; ! rVx^ 

[0237] vX^^:^5l(!^jS^-Sr7 U ^'^M^V 
?t5. ii|3 0{<:;fac-r. 4 1 0 3li/<>:7\ 4 1 0 51* ic 

[ 0 2 3 a ] C(Z:-J: ^ iCzf •> - T> ^^^.t^ ^ V ^ 

[ 0 2 3 9 ] C C r\ ^>v> ^ > 20 

ti^^n^i,^ ^'<'>y^iCi^^^->\.?^y^^^\,.X. BGA 
(Ban Grid A r r a y >(^)J:^tci^^i.i: 

[0 24 1 ] (isif^rs) (13(:'tCM^t:. LSI4 1 
0 2 0C:'^gM.;> K4 1 0 54*, .m'>::/4 ! d ^^itUX 30 

[024 2] :? >^ 1^ ^ ^^^H- 10410 ^iL(Omt 

h^ffl{^tti;^^4 1 0 9 i OT!!ttjii£«l.'CC^ 

3 d B/c mWTjy jE>. TtW;'? 1 mW?ij@[t:'+^^g/hS 

[0243] (:f.ff asg> sgtc. jfeie^jg Ot^ < -i 
4 1 0 80C'lfS<^>:&[5|i^f=>G4f UT< ^A/JTtil^ 

4 1 I 0 ti, 7 )r h j:: ^?jfv-,'U I COC'^jfe^T-4 1 0 



) ^^12 0 0 2-2 8 6 95 9 

32 

4 1 0 2rtgi5(cgxoi^jfn^e$n5. 

[0 24 4] (@5t'>Ob^l/ • jfei/'l>7Jl'iSi^) @5l->\* 

^, 113 ! 0C4<$<.ir. 4 6 0 1 lijfe^m^StS^C^O . 
4602feJ:CM60ai*CPU. 4603ii. C0>2 
'^■CPU?!>^*t^'^^RAM, 4 6 04t«-<3>fi!if^"M^ 
^. 46 0 5k^mmm 46 OCi^TtidigrA^, 
[ 0 2 4 5 ] iift^<?>^^|g^'Cii. ict^Xt. ^^<J>B 

[0 24 6 ] tct^imZ HCfeC^T. CPU4S02 
35>>6RAM4 6 0 3 CC6 4 t^ ;- Vmxf-^'Ji^^^fc 

^. m^^WitLxmt'mtci>y cpvo>mmx' 
-^^^cir. m^.mm>y m^tbx. mm^m 

[0247] tLU, -m^mt UXy L» 7> rf^m 
BGA (BaM Grid Array) mt. 

> > y tc c^: o r r I w i7ttc*i$^'r ^ ^ t?. ^fe(7> 

[0 24 6] BOAO>t:•;,^t^^>l/^>^/0>^mti:^ 
^:^'it. •C-nenimm4-5J:l>'0- 5 Omm*fi|*r'-5b 
*i . r I Cj(>^ 1 mm <t>VlT 

Xhtlit. m.n(DBGAO:fa-^:!^^m^-^Ct/>^X^ 

10249] -y^V^y ^yt<--)l j otit. mi7t<C'^m 

'*v^';^^^fgt/^•c^<^>t:'*o, C4ii 'oir-OE/EOis: 

<^m\±xmmx^^h<C'mmTn\t. m^mm 
mmmmtriK^, ^fcm^mmbx\.^i>Q>x\ mi 
uic^ih^tm turn ^xmi^itmm^&^oic y ^ )i 

[ 0 2 5 0 ] imm 1 3 : ^^mmtmmo>m 

^'m^mx^%^ nm\\2tm^ji^xi,^^mt. m 



http://ww4apdl.ncipi.gojp/tjcontentdben.ipdl?N0000=21&N0400=im 9/13/2006 



Page 1 of 1 



(IS) 



33 



[ i) 2 5 1 ] @ 3 2 tCfe(,i^C 4 1 0 7 i*S&@<^>P9SBeS 
4 1 0 6feJ:Cj^^?7;^' KS4 1 0 9d..ibV^^fe|B^ 
[0252] 7tl2imiai^S^MtCtisei.>; K4 l 0 5 

[0253] :^n^m^m(C'm^M. mmm^<Dm^ 

^« 20 
[ 0 2 5 6 ] 0 3 3 tCl^c^r 4 1 0 1 i*i^f#SfiK*e*> 

0. f^f#Ste6C:-il®tcStgPI 1 3(^mig3^>^^^.B3^^ni:c^ 

^^oc, (^.f*aiS4 I 0 i^^mth^rt^-ii^ 

[0257] ftSflrjrii'&i ur. mw&i 1 0 1 ^r^* 

[ 0 2 5 6 ] ^ 3 4 ii, C (^•*i'&a>f?lJ?:M^'3'^<S5i5ia 
r-^^o 30 
[0259] ftmm^w^'m^mmm^ ( 4 i o 

^> ^ t ^ ^ C i Xitmm^^ I- + ::?VL'Sfii C 

[026 0 ] c (omm>t\mt. n^m^ii'^t.^ < r-* 

EM I 7 'J -oC'TtgdigjO^r C i . 4aJ: 0\ f^f*SlS 

^)^(ix^mr^ct tmtx'h^, 

[026 1] 

- h > ^m^bx< i>m^.itrmi^-Mi^m^^iSi 

m 1 ] -mm(D^t^'rmcr>[,*x^mr^fc!t^<Dm^ 
mz]-^m^^mmmc-?i^xmmi>fc!^<cm^ 50 



12002-286959 
34 

mz] 'mm^m^^^o>^PMX'hh. 
[04] -mm ^sm^ ^ :^ommi^mm xh 
im] 'mmr^^u :!^(om^m&immxh^. 

[07] -mm^m^^^omx^^, 
[08] -mm ^tm-t ^ :^o>m x^ 
[091 -mm^5mr^:ih<Dmx$>^o 



m 1 0 

[01 1 

[0 1 2 

[013 
[0 1 4 
[015 
[016 
[017 
[0 1 S 
[019 
[02 0 
[02 i 
[022 
[023 
[024 
[025 
[026 
[027 
[026 
[029 
[03 0 
[03 I 
[032 
[033 
[034 
[035 



^^m\^smtt'^o>mx'^ho 



1 0 0 0 
1 0 1 0 

110 1 

1102 

110 3 
110 4 
1 1 0 5 
110 6 
1 1 0 7 
110 8 
1 1 0 9 
1 2 0 1 
12 0 2 
15 0 1 
15 02 



2:X5c^2S?S5Sa 

Mm 



^1CD^7- 



http://ww4ipdl.ncipi.gojp/tjcontentdbenjpdl?N0000=21&N0400=image/gif^^ 9/13/2006 



Page 1 of 1 




http://ww4.ipdl.ncipi.goop/tjcontentdben.ipdl?NOOOO=21&N0400=image/gif&N0401=/... 9/13/2006 



Page 1 of 1 




http://ww4.ipdl.ncipi.go.jp/tjcontentdben.ipdl?N0000=21&N0400=image/gif&N0401=/... 9/13/2006 



Page 1 of 1 




http://ww4.ipdl.ndpi.gojp/tjcontentdbenjpdl?N000()=21&N0400=image/gif&N()401=/... 9/13/2006 



Page 1 of 1 



(22) 



IBI2002-286959 



12 5] 



.7] 





4110 ■?-r^o;xh«7y?»'?-f>' 



[11261 



[1129] 




.-430£ 



4201 *:tft4^*aS 

4202 IC 

dans ftr^<^;K 




3406 mm 

-■3137 jt^^V 5CS«|B'<-:'K 



[@35] 



pp— r— *vr 1 




http://ww4ipdl.ncipi.goop/tjcontentdben.ipdl?NOOOO=21&N0400=image/gif&N()401=/... 9/13/2006 



Page 1 of 1 



(23) 



^2002-266959 



[03 01 





deaz CPU 

JCQ3 A^f? 



410b are 



[1132] 




not 



m 




41 ii 



410] {^2^ 

4 ICC jtSK^E (3t7-fA*i> 
iuiirr 



at] <y 



http://ww4.ipdl.ncipi.gojp/tjcontentdben.ipdl?N0000=21&N0400=image/gif&N0401=/„. 9/13/2006 



Page 1 of 1 




#^32002-286959 




4LI1 iTT 



(51)!nt,Cl / 






F i 






f-73-K (e#> 


HO 1 L 


25/16 




HOIL 


29/C6 


6 0 I B 


5 F 0 4 4 










33/QO 


M 


5 F 0 7 3 




27/14 




HOIS 


5/026 


6 1 8 


5Foaa 




27/15 




H 0 5 K 
G 0 2 B 


1/02 
6/12 


T 
B 






29./G5 


6 0 1 


HO 1 L 


31/02 


D 






31/0232 






27/1^ 


j 






33..'G0 






25/06 


B 




HOIS 


5..'026 


6 1 6 










HO&K 


1/02 













F - A (fi^) 2H037 aA02 BAll DA03 CWJS 

2H047 KA02 Ke09 m)7 Q^04 C^05 
T.A05 

mis MIO AB05 BA02 8^30 CA03 

CW5 cBOl ceo2 ceo3 ceo5 

CB06 Ce07 EAOl EA05 FC04 

FC06 Fas raz Fas fc20 

GAX)9 CD20 HA27 WOl 
5E338 M03 8675 CCOl CQO CDll 
EE21 

5F041 C^05 C^34 C^65 W4 
EE25 FF16 

5F044 KK02 LLOl U13 
5F073 M74 Aei2 Ce02 C804 
CA05 

5F088 Ae03 m20 



http://ww4.ipdl.ncipi.goop/tjcontentdben.ipdl?NOOOO=21&N0400=ima^^^^ 9/13/2006 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
docimients submitted by the appliciEint. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LmES OR MARKS ON ORIGINAL DOCUMENT 



□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 



